Introduction
Sebaceous carcinomas (SbCs) are unusual malignancies with aggressive behavior that mainly originate from sebaceous glands in cutaneous territories of the head and neck [1] . About 75% of SbCs arise from the cutaneous appendages of the ocular adnexa, mainly from the tarsal meibomian glands and from the Zeis glands of the eyelashes, and to a lesser extent from the glands of the eyelids, eyebrows, conjunctiva and caruncle [2] . Of the non-cutaneous SbCs of the head and neck around 90% develop in the parotid gland [3, 4] , and the rest in the submandibular, sublingual, and minor glands of various mucosal surfaces [5] , the latter being referred to as mucosal squamous cell carcinomas with sebaceous differentiation (MSCCSb).
MSCCSb of the head and neck have been reported to occur in the oral cavity [6] [7] [8] , vallecula [9] , hypopharynx [10] , and larynx [11, 12] . The purpose of this paper is to report on a new case of MSCCSb involving the larynx with Abstract Among the variants of squamous cell carcinoma (SCC) of the head and neck arising in mucosal surfaces, examples with sebaceous differentiation are exceedingly rare. We present a new case of SCC with sebaceous differentiation, developing in the larynx of a 64 year-old male, cigarette smoker and alcohol drinker. The tumor extended transglottically, metastasized to cervical lymph nodes, and killed the patient after 12 months. Comparing this case with four previously reported cases of SCC with sebaceous differentiation, two arising in the larynx and the other two in the adjacent pharynx, all five patients mostly shared the following features: appearance of the tumor in the seventh decade of life, heavy tobacco smoking, alcohol intake in three, surgery as mainstay treatment, tumor size review and discussion of the related literature in regard to the etiology, pathogenesis, clinical features, pathological diagnosis and management of this exceedingly rare type of mucosal tumor.
Case Report
A 64-year-old man presented at the Hospital Clinic of Barcelona with dysphonia, dyspnea, stridor, and discrete dysphagia, of 2-month duration. He reported a history of heavy smoking and alcohol consumption. Direct laryngoscopy revealed a sessile growth at the right hemi-larynx with involvement of the false vocal cord, fixation of the true vocal cord and extension to the ipsilateral aryepiglottic fold, and adjacent pyrifom sinus. The left hemi-larynx and the anterior commissure were also widely involved. Physical examination detected right latero-cervical lymphadenopathy. No cutaneous lesions were evident in the facial region or elsewhere. A laryngeal biopsy was carried out resulting in an initial diagnosis of poorly differentiated squamous cell carcinoma. A tracheostomy was performed due to increasing dyspnea and subsequently the patient underwent total laryngectomy, with selective bilateral neck dissection of level III.
Gross Examination
The surgical specimen contained a widespread transglottic tumor almost occupying the entire larynx, that extended to the right aryepiglottic fold, the adjacent pyriform sinus and arytenoid cartilage. The epiglottis, the anterior commissure and the left vocal cord were also involved by the tumor that in depth contacted without destruction with the perichondrium of the left wing of the thyroid cartilage, Fig. 1 . Two cervical lymph nodes were found at level III of the right neck and one at level III left; the largest node was located at the right side and measured 1.5 cm.
Microscopic Examination
At low power, the tumor had the histological features of a conventional, high grade, squamous cell carcinoma (SCC). A distinct basal cell layer was often seen at the periphery of the interconnected nests and cords that composed the tumor. Inside these nests, the keratinocytes gave rise to foci of keratinizing pearl formation and to conspicuous areas of central necrosis, Fig. 2 . Furthermore, at the surroundings of the necrotic foci, there were frequent areas with striking vacuolization of keratinocytes, Fig. 3 . At high magnification, marked cell pleomorphism, prominent nuclear atypia, multinucleation and elevated mitotic count were commonly encountered, Fig. 4 . Although these vacuoles were seemingly empty at first glance, closer inspection often disclosed a delicate intracytoplasmatic eosinophilic network, very suggestive of sebaceous differentiation, Fig. 5 . The strong reactivity of these vacuoles and of the contiguous necrotic foci, with oil red-O stain, a specific marker of fat, confirmed this assumption. It also demonstrated holocrine type of secretion, which is a characteristic feature of sebaceous cellular secretion, Fig. 6 a and b . With all of these features, the diagnosis of SCC with prominent sebaceous differentiation was made. SCC metastases were found in 
Treatment and Follow Up
After surgery the patient received radio-chemotherapy and subsequently was referred to another Centre. He died of disease 1 year later.
Discussion
MSCCSb of the head and neck are extremely rare tumors. To the best of our knowledge only two such cases arising in the larynx and two others in the anatomically adjacent parts of the pharynx have been published (Table 1) . Chronologically, the first case was reported by Assor in 1975, who documented one epidermoid carcinoma with sebaceous differentiation at the vallecula [9] . Martinez-Madrigal et al. reported in 1991 a case of hypopharyngeal sebaceous carcinoma [10] . However, since the first sentence of the abstract, the tumor was mostly addressed as squamous cell carcinoma with sebaceous differentiation. Baiocco et al. described in 1995 one case of squamous carcinoma of the epiglottis with sebaceous differentiation [11] . The case of Panayotides et al. in 1995 referred to a laryngeal squamous cell carcinoma with sebaceous differentiation [12] . All four cases were described as containing variable amounts of basaloid, squamous and sebaceous cells. In the oral cavity a total of ten cases of sebaceous carcinoma have been reported to occur up to 2015 according to Rowe et al. [8] .
While the sebaceous glands of the ocular adnexa are considered the origin of the SbCs occurring in this territory, the collections of sebaceous glands known as Fordyce granules (spots) are plausibly related to the origin of the SbCs developing in the oral cavity, the parotid gland, and minor salivary glands, having all of these glandular structures in common with their ectodermal derivation [11] . However, this hypothesis seems less attractive for SbCs of endodermal derivation, as the vallecula, the larynx and the hypopharynx lack sebaceous glands. Nevertheless, very few examples of sebaceous heterotopia have been described, such as the presence of sebaceous glands in the lamina propria of the esophagus, which is of endodermal origin [12, 13] . In the four previously reported cases here discussed [9] [10] [11] [12] the sebaceous transformation may be considered most likely due to metaplasia, since normal appearing sebaceous glands, similar to Fordyce granules were not found. Also in our present case, involving larynx and extending to hypopharynx, the images point to a process of sebaceous metaplasia in the absence of Fordyce-like granules. In this regard, as demonstrated some years ago, an epithelial cell line, harboring both sebaceous and squamous cells, was isolated from a cervical lymph node metastasis of a squamous cell carcinoma [14] . Although infrequently, sebaceous differentiation may also be seen in benign and malignant salivary gland tumors, mainly in Warthin tumor and pleomorphic adenoma, and less often in mucoepidermoid carcinoma, epithelial-myoepithelial carcinoma, carcinoma ex pleomorphic adenoma and oncocytoma [15] .
The recognition of sebaceous differentiation in a SCC requires a high grade of suspicion, especially when the tumor cells lack a lobular arrangement. To achieve this, it is mandatory to discern between SCC with true clear cells and SCC with clear cytoplasm that additionally portray a delicate eosinophilic network insinuating sebaceous differentiation. In case of doubt, PAS, PAS-diastase, mucicarmine and alcian blue stains could be helpful to distinguish between sebocytes, glycogenated keratinocytes and mucus cells. When non-paraffin embedded tissue is available, classical stains for fat, as oil-red-O, or Sudan III, are diagnostic. In paraffin embedded tissue the staining of sebaceous glands by immunohistochemical markers such as EMA, as Concerning the epidemiology and etiology of laryngeal and pharyngeal SCC with sebaceous differentiation, all the five patients were males, in the seventh and eighth decades of life. There was history of heavy cigarette smoking in all of them. Moreover three of them were heavy drinkers of alcohol. Finally, it has to be taken into account the Muir-Torre syndrome, an autosomal dominant cancer syndrome, thought to be a subtype of Lynch's syndrome that is associated with sebaceous tumors, and affects the genes hMLH1, hMSH2, hMSH6 and PMSH-2 [17] . Although so far no case with this syndrome has been reported in MSCCSb, the possibility of its participation needs further investigation.
Conclusion
Mucosal SCC with sebaceous differentiation is a very rare variant of SCC of the head and neck that when occurring in the larynx and in the anatomically adjacent parts of the pharynx behaves aggressively and bears dismal prognosis. Recognition of new cases of this entity, which requires special awareness of its phenotypic features, may be important to increase the knowledge on its behavior.
